Abstract:-External mode formalism Is applied t o study phonons In Cali04. The e f f e c t i v e I o n i c charges of t h e Coulomb I n t e r a c t i o n s and t h e e f f e c t i v e I o n i c r a d i i of Born-Mayer shortrange p o t e n t i a l a r e determined s o t h a t t h e dynamical equilibrium conditions a r e s a t i s f i e d and l a t t i c e energy is of r i g h t o r d e r I n comparison with o t h e r complex i o n i c c r y s t a l s .
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h e c a l c u l a t e d phonon diapers i o n r e l a t i o n s along[OOa a n d C 1 l~d i r e c t l o n s a r e I n reasonable agreement with t h e neutron data. The generalised LST r e l a t i o n s computedwith our model agree with t h e IR data. Zone c e n t r e phonons In few o t h e r s c h e e l i t e s are a l s o investigated and compared with experimental data to study t h e influence o f p o l a r l z a b i l i t y and a p o s s i b l e breakdown of e x t e r n a l mode formalism.
1.
Introduction:-Ca'd011, belongs t o (~2~) with two formula groups i n t h e p r i m i t i v e c e l l . The o p t i c a l and neutron d a t a a r e available1. E l a s t i c p r o p e r t i e s have been studied experimentally and t h e o r e t i c a l l y with Steinman e t ales model parameters2.
On t h e t h e o r e t i c a l a s p e c t s of phonons, Kannamori e t al. studied3 t h e t r a n s l a t i o n a l modes alone, ignoring t h e l i b r a t i o n s of t u n g s t a t e i o n s and long range Coulomb i n t e r - cal.
JOURNAL DE PHYSIQUE actions. W e take i n t o account t h e i n e r t i a of ungstate ions, t h e long range Coulomb 4 i n t e r a c t i o n s i n o u r computations based on t h e e x t e r n a l mode formalism .
Model and Results,-Following Rao e t a l a 5 we employ Born-Hayer shortrange potent i a l , i n a d d i t i o n t o Coulomb p o t e n t i a l .
.. In view of t h e reasonable success, t h e model is applied t o study phonons i n o t h e r s c h e e l i t e s and t h e r e s u l t s a r e compiled i n Table 1 . Pe f i n d t h a t t h e phonons i n most of t h e s c h e e l i t e s can be explained s a t i s f a c t o r i l y excepting those i n Pb'A04 and DbbIoOq presumably due t o ambiguities6 i n t h e o p t i c a l d a t a i n these c r y s t a l s . From t h e knowledge of p o l a r i a a b i l i t y of t h e ions6 and e x t e r n a l -i n t e r n a l modes separation we conclude t h a t any f u r t h e r refinement may be possible only i n SrrdO4 and SrMo04, a s both noninclusion of p o l a r i z a b i l i t y and decoupling of e x t e r n a l -i n t e r n a l modes a r e not s e r i o u s i n t h e s e c r y s t a l s . It is believed t h a t t h i s r e p o r t w i l l be, p a r t ic u l a r l y , u s e f u l f o r t h e measurements of phonon s p e c t r a i n (qq0) d i r e c t i o n o f CaW04. 
it is found t h a t t h e r e i s a reasonable balance between long range and shortrange f o r c e s t o s a t i s f y dynamical equilibrium conditions and t h e cohesive energy is of t h e r i g h t o r d e r (-30.2 e~) . With t h i s s e t of parameters t h e dynamical matrix is solved, using g r o u~ t h e o r e t i c a l expressions,6 f o r p o i n t s along (00q) an& ( q q~
) and p l o t t e d i n F i g s 1 & 2. In both d i r e c t i o n s a l l branches a r e exolained s a t i s f a c t o r i l y , except t h e low Sg mode. This is understandable, as r i g i d ion model u s u a l l y p r e d i c t s a higher value 6 f o r t h e frequency of l o n g i t u d i n a l o p t i c a l mode. The generalized LST r e l a t i o n s a r
